Cytokines induce protein kinase A-mediated signalling by a redox-dependent mechanism in rat renal mesangial cells.
Glomerular mesangial cells are smooth muscle cell-like pericytes and are regarded as key players in kidney diseases. In an inflammatory setting, these cells produce high amounts of inflammatory cytokines, chemokines and redox mediators such as reactive oxygen species or nitric oxide (NO). The temporal production of ROS, NO and other redox mediators markedly contributes to the final outcome of inflammatory diseases. Recently, we reported that platelet-derived growth factor forced mesangial cells to activate the regulatory subunit of protein kinase A (PKA RI) by a redox-dependent mechanism but independent from changes in cyclic AMP. This prompted us to further analyze the dimerization of PKA RI and activation of PKA-driven signalling in an inflammatory context. Stimulation of rat mesangial cells with interleukin-1β and tumour necrosis factor-α [2 nM] induced the formation of PKA RI heterodimers in a time-dependent manner. PKA RI dimerization was accompanied with the formation of ROS, NO and peroxynitrite as well as a depletion of reduced glutathione. Furthermore, dimerization of PKA RI was paralleled by enhanced activity of PKA as shown by the phosphorylation of vasodilator-stimulated phosphoprotein (VASP) at serine 157 that was independent of the formation of cyclic AMP. Remarkably, exogenously administered peroxynitrite potently induced dimerization of PKA RI, whereas pharmacologic inhibition of inducible NO synthase (iNOS) and scavenging of peroxynitrite reduced PKA RI dimerization and VASP phosphorylation to control levels thus clearly indicating a causal role for endogenously formed peroxynitrite on PKA signalling. Consequently, the treatment of inflammatory diseases with anti-oxidants or NOS inhibitors may alter PKA activity.